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RECENT FRENCH 


EXPLORATIONS IN 


APRIG/ 


By De. CHaries Rasot, Eprror of “La GekogRAPHIE” 


} Hi. closing of the. nineteenth 
century and the besinning of the 
twentieth ore poted for itthpeat'- 


tant explorations in Africa by the French 
Government, In ander to establish he- 
yond dispute her sovereignty over the 
hinterland of her colonies, and to con- 
nect the scattered metmbers-of her tolo- 
mal empire in Africa, France hos been 
irecting amumber of military and civil 
expeditions whose rmsuits have greatly 
enriched our geographical knowledge of 
the northern half of the continetit. 
The régions in whichthe French fave 
been specially active belong to three dif- 
ferent ones: ui the uorth, the Salma: 
then passing southward, the Sudan or the 
higher basin of the Niger; amd, thirdly, 
the tropreal forest stretching trom (uinea 
mur ess the middle and lower basims of 
the Niger to the Kongo and hevone, 
the forest in the intenor giving woy to 
a land of dense brash, 
The most famous of the French ex- 
itioms im Africa is that of Colonel 
Marchand. Itsabject was praca 
pre sent Engeldml from realizing herlong- 
cherished: plan of an African Empire 


stretching irom Cape-to Cairo, The 
Marchand expedition started from the 
Upper Ubang: for the east, while an- 
other expedition, commanded by AMfar- 
quisde Houchamyp, then Ml. Michel, ail- 
vancing from Abyssinia toward the west, 
was to meet liom at the Nile, If this 
scheme firilerl politically, ira i g¢en- 
graphic pomt of ew itwasa magnificent 
stecess, The Marchand expedition, 
which, besides its chief, included seven 
officers, has obtained a very carefid map 
of the entire region, in large port pre- 
viotsly unknown, which stretches 8 HICTONS 
Africa between the parallels af 5° asd 
ro” north latitude. Lieutenant Com- 
mainder fivé, the astronomer of the 
purty, determine) the pesition of 75 
points between Bangui, in the Konge 
basin, and [tbwh, on the Red Sead, A 
larpe manpoon the scale of. |: 354k00,00u) 
will soon be published by the officers of 
the experition, showing the country 
explored hy them, but no aceotunt of 
this expedition has yet been published 
by basi member of the party, 

No [ess worthy of niimiration than 
their cortograplic achievements are the 
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hermc efforts of Marchand and Ins party 
in dragging to the very heart of Africa 
the heats and barges which they world 
need on the Nile, The Kongo anil 
tis tobutanes and sul-tributaries, the 
Uhanei and the Mbome, ere cat te fre- 
quent rupids. ‘To pass these barriers 
the boats were carried through the for 
ests, sometimes dismantled, sometimes 
dragged just os they were. ‘Trowps of 
nevroes, 1.800 in all, would take hald of 
the boats and push them nlone on tree 
trunks stretclud sero the vielding 
earth, Thue the party advanced ‘to 
Brazzaville, the chief French post on 
the Kongo, =ttuated at the head of novi- 

gation of the Uhangi, sometimes travel- 
ine in their bowts on the river, ut very 
often dragging atid pushing them along 
instead. ‘The distance they traveled 
thus was?,18timiles,; Between thehasine 


«af the Kongo-Ubangi, and the Nile, 
the wateralivide consists of a slightly 
unilitatine plateau, imwhich the streams 
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follow an Wocertain course, so-gentle i 
the slope al the divide, In order to 
curry the boats across this région, the 
sokticrs of the expedition and the ne- 
grocs opencd arend one hundred miles 
long, over which they shoved the tnats 
am hatges. ‘The party reached the 
hasin of the Bahr-el-(hasal, atributary 
af the Nile. in e807; the low water 
prevented them from continining their 
match: it was not till PSo8-that they 
gained Fashoda on the Nile, From 
Fashoda, Colonel Marchand continned 
his march eastward and through Lobnat 
and theloity Ethiopian plateau, reaches 
Jibuti, on the Red sea, aiter a complete 
crossing of the continent, 

In the ooumtry of Bahr-el-Gharal, 
Commander Rotlet, who was sent to 
join Marchand, gathered much inter- 
esting geographic information, Ac 
cording to this. officer, Souet, Ita, and 
Riwn, tibutaticsof the Mabr-el-Ghazul, 
are diy from December tu May. Prom 
June to November they tise to a betght 
af 13 to 24 feet, submerging the sur- 
rounding land and forming between the 
Sth and gth parallels of north latitude 
an immense: tole hundreds of miles in 
length. 

The expedition that left Abyssinia 
hefore Marchand has brought back a 
servey of those upper tributaries whose 
wnat forma the Sohat. ‘Phis survey 
wees later completed by the Marchand 
purty’. 

This expedition encountered terrible 
difficulties: Whale following the valley 
of the Baro toward the Nile in Novem 
ber, i8y7. they fell into o country of 
marasses and tall gross, through which 
they toiled almost buried. One day 
ten hours of uneeasiny Libor advaneed 
them only three and one-half mites. 
The counter was barren and pave no 
Sslistenuner to the colin, Wor with 
fever, with bunger, ond fighting the 
torases, deserted by the natives, the 
little French company were obliged to 


stop at the Sobat, at the junction of 
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the Baroand Delessa. Finally, on June 
29. ©8Q8, two meniliess of the party, 
MCAT. Potter and Faivte, who followed 
nn army of King Menehk, reached the 
Sie, bot ower not oble te nemo there 
because ther fod msithcient atpplies. 
Winle these parties were working in 
the basin of the “ile; another no. less 
importint expedition, led by M. Fer- 
tam Foureau, left southern Alperin, 
intending ta cross the Sahara from 
orth te south in order to connert the 
French possessions of West Africa. the 
Niger, atl the Tehad All previous 
nitempts to carry out this plan hel 
heen thwarted by the fierce Tounregs 
these haniy bandits, who, fleeing on 
their sacit e@aniels: are the testers: of 
the Saharp from ‘Tripal to Timbuktu 


‘pence ENPLORATIONS 


seo of Tocks: no 
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ad Tehod “Fhe last French: expedi- 
tion organied te cross the desert. lea! 
by Colonel Platters, lied beet massacred 
(148i). The Tonaregs bad not been 
chastised for thetr crime, and hence hil 
heciine tore otdanons thin ever: 

The Fourean expedition Was cssen- 
tially scientific ond pe noel tl in its ans, 
rea] thie etree! wiry it heing peaceful 1 1s 
lobe strong and able to.compelrespect by 
atits, The French Government there- 
lore gave MM. Fourenu a military escort 
consisting of 285 Algerian soldiers and 
eqripped withtwo Hotchkiss guns. “The 
aaron incinded only 2h Europeans 
and was commancded by Captain Lamy. 
(ine thousand camels carmah the piro- 
Wistans ane supplies. 

Chu the 2d of October, 1898, the 
expedition left Oharela, marching cdh- 
rictly southward for Air, The Sahare 
does not ooaéist sunply of stretches of 
stl ; the zone of creat dunes is suc 
cheded by rocky ‘phiteatx and sharp, 
abrapt maities. The crossing of this 
country presented fearful hardshrps, 
The first plateau, thot of Tindesset 
(2, 200fcet ), require] four days of effort 
hnd cost the lives of 4ocamels. After- 
wird the chimbing of the mass of 
Tossth, Adrar, and Anohef caused the 
curavain much suffering. The divide 
letween the waters of the Mediliter- 
Tonean and Atlantic passes alimg these 
Tives: at the point where Fouresau 
crossed, It reaches. height of 4,523 feet: 
further ta the west the mouttuins rise 
to 5,400 feet, and in Alayear the sum- 
mits are as hich as 6,000 feet “t ond in 
wer birter uf Ate etiinies Laity rel wil Hi STL’, 
The mountain teliel ts liere mrch viore 
prominent than has been supposed, 
Fouresu’s olweervations have shown that 
the witter parting is 158 miles farther 
to the south than i given on the Taps: 
in the eotntry of Trssili the earavan 
expe enced qhite low temperatures. 
13.6 Fahrenheit,  Jaminry 3, too. 
Bee vcr the plateans stretches a barren 
WHET, Do Trees, Tare 





SE ee J 


SALT |] ANDO] AY] i es hs Ly SIT | yaar’) nin ! -£ JOSS pit |, yo eae] aie in ULISey 
Sui] a) aa S Eines sy) aussosy, “1 


i aga 


= rid 1 : hd Al) 
a WAL AL uel re og 
he) PT ph 





Recent Frence Exptorarions IN ArRica 


andl thin patehes af herbs for the camels, 
tinder the relentless sun ro camels 
perished in-seven days, Ome hurl reed 
sil more carcasses, s¢en in 48 hours ot 
inarch, told Foureau, however, that the 
native caravans suffered no less in this 
fearful desert. February 24, 18yo. the 
expedition reached Iferouane, the mast 
northerly town of Air, having lost 4oo 
camels, aud with all that remained wort 
to the bome. 

Foureay stayed three months at [fer- 
ounne toexplore the onsis and to pur- 
chase new eamiels, so that he might con- 
tinve his march. Hut the. ‘Tousregs 
stripped the conntry round about and 
furthermore bulldoved the natives from 
selling them anything. Aftera while 
they did mot hesitate to attack the 
French caravan itself. Thew could tot 
stay forever at Herouane, so on May 
of one party of the expedition began 
the journey southward, carrying such 
baggage as they could on the camcls 
that were still strong and leaving: the 
remainder to the care of an escort. Tt 
was doting their stay at Tferouane that 
they experienced the severest temper- 
atures of the journey, 105.7° Fahren- 
leit, wn Minny td. 

When they reached Agquelini, stiusa- 
ted 47 miles sonth of Tferouune at the 
foot of a chain of motntains, the camels 
were sent back to bring up the baggage 
that had been left belimd; but they 
couldooet curry evervthing, bod much 
that bad cost them such paw anc sut- 
fering to drag so far had to be burned. 
Mennwhile, the Totaregs were becom- 
ing holder and bolder, ancl attacked the 
expedition agiin, On Jnnue 25 they 
avail started’ south across dry. sroun- 
tains tom with ravines. “The extremely 
difficult and painful possage cost thein 
more camels aml mules: all the horses 
that survived were turned into leasts 
of burden. and the officers marched 
afoot. “Thus theyained Acuceras ane 
Agades. The natives of the country 
everywhere adopted the same tactics— 
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they concealed their supplies, and only 
when repeatedly threatened gave them 
out with great niggardness. 

At last they bad enssed the Sahara; 
Togama, covered with low brush, now 
stretelves before them; and later Demer- 
sou, strewn with wide fields of millet 
and clumps of gigantic juju tress. 
tinder the shade of one of these trees 
more than one hundred men could test 
with exc. On November 2 Fourean 
reached Zinder, the most eastern of the 
French posts in the Sudin, after hav- 
ing crossed the Sahara from north to 
south, from’ Alpiersto the French pot 
sessions im East Africa. 





Watering the Horses at Lake Tchad 
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Fro Zinderthe expedition proceeded 
east toward ‘Tchad in order to join two 
other expeditions—one from the west, 
commanded by Lieutenant Joalland,and 
the ather from the south, commanded 
by M. Gettil The union of these tiirce 
parties wus to establish the French com- 
trol over the revion of Tehad anil to 
free the country of Raboh, 4 Moliam- 
medan conqueror, who fot several years 
had been ravaging this part of Afri. 
Foutean marched along the worth and 
east shores. of Lake Tchad. Thuring 
this-journey he determined the contour 
of the Inke: he reports that the level of 
the lnke varies as muchas po feet dunng 
the year. 
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Early tm Apml the three French 
partics met on the Shan, the princ ip al 
tributary to Lake Tehal. The scies- 
hific mission of Foureau was now ended 
His work toclides a survey af 4,655 
miles, fren pears ‘la, in Alitiers to 
Tang, an the Ubang), in French 
hongo, of which 1,218 niiles had never 
before been traversed by o Eienpeat. 
This survey is base on 570 sstronom- 
jel positions.  Fourean hos alse de- 
tertnined the botindary between the 
scclimentary formations of Northern 
Sahara and the crystalline sessife uf 
Central Sobara, ancd:collected, tu adldi- 
tion, miuiny botanical, zotlerical, ethnn- 
Frapltical, and archreolomical specimens. 
In the Saharm archicology is represented 
by many foures sealptune!d dn rocks 
a by Very corions aicrernt team bs, 


The two other expeditions, under 
Gentil gil fJoalland, hive obtained 
eqially mrportant scientifive restilts: 


Dining the veats theq and rooq M. 
Gentil, commissioner of the Territories 
af (chad, and his coliengues, muaiie sur- 
vers of 4.600 miles included between 
the sources of the Ubangi, the Niger, 
amd Tehad. The first of these TERI 18 
i> AEE. well populited, be rtiys 
about 15 inbabttants to the ejuilire trifle. 
NE Geutil 1 a boat stenmed over o 
large part of Lake Tehadd, ani) found 
thatthis great lake is navivable at all 
semondot the year, The peoples living 
here ore extremely interesting. At 
“Zinder fewlal pelttuttons exist such gas 
were in France at) the beginning of the 
Meidle Ages [he pre ype wre thus ten 
centuries behind the werld, 

After tteir timen, the thre French 
troops, ahowt joo men strong, on April 
32, Ijo00, attacked the army of the 
Rabah. He had +,ono met, of whom 
2,000 Were aroted with rapid-fire pints: 
but the httl Preach company put them 
to complete rout The country of Tehad 
was thus acynirert., 

Besides these three principal escpedi- 
tions of Marchand, Fouresn, oid Gen: 
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til, many other parties were ¢wploring 
the different French Colonies of Africo, 
Dorney Devember, 1899, to February, 
igoo, M. Flomand was exploring the 
oasis of “Pibikell, south of Algeria, 
Where the pheromenonoaf colin erosion 
(staking place,  Flamoand was atiickel 
by the Arabs: The scientist anoc- 
utely Iecame a genern!, and with his 
ro Arabs put hits assnilants to flight. 
By this yietotry France acquired the 
hitherto tndependent onses of ‘Tilikelt, 
Lhe pase aon of which will insure con- 
trol of ithe tibes of the Sahar, 

Less fortunate wos the expedition of 
Blanchet in: the region of Adrar, that 
part of the Sahara which is north of 
selegal, ‘The party was captured by 
the Moors, and remained inc: EptiVvity 
for two mnonths, When set free they 
were compelled to return 

lit French West Aftiea three natural. 
ists, Chevalier, Cligny, aml Ramla, 
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econuplete:! a selentific examination tin- 
dertaken in order to discover the miate- 
rial resources of the colonies, This 
region comists of three botantesn! zones: 
Birst, fo sive witAieane, charieterized 
hy some species of the Sahara and by 
rare winderbrosh growity on hare pnd 
sandy soil; second, fix ste coetanien ne. 


consisting in the main of plateaux of 


laterite and covered from June ta No- 
vember by dense prairies or meadows of 
tall gros# ai! snawy kinds of herbs; 
third, de fine eyiateane, Coverall in the 
lower Temons by dense ond iimpere- 
trouble forests und in the mountains ly 
mendows or by tnderbrush, as in the 
sone of the Sudan. It is in this last 
fone, between g” zo and 11° 30" north 
lative, that there grows in-such alem- 
dante the Lavdolptiie hewdelotts, which 
firnishes all the cawutchone exported 


from French West Africa. In rooo 
the colony af French Ghinea exported 
t4go4 tons of caoutchou. This figure 
may be tuken os the maximum produe- 
tion of the region. 

In 1899 and 1900 the hinterland af 
the Tyory Coust and French Girinen 
wis éxplored by M. Hostiins and Cap- 
tain d'Olonne. Ascending the basin of 
Cavally, they gained Beyla, eitunted in 
thi npper basin of the Wiper, and thence 
proceeded to Konakry, the principal 
town of French (iuitiea. They had 
marched from the séa to within a few 
niles of Reyla through the dense trop- 
cul forest, often without a guile ani 
directed only by the compass. In the 
midst of this luxtriait vegetation, 
which hid eversthing from them. they 
were attacked by the natives; For six 
days they fought without resting, tak- 


r2sh Ture National 


ine GY storm 44 bt 


nnlititudes of negroes thi tad or 
anliiers 

Ai the peaple trhubiting this part o1 
the tHrowca conmibuals, bet 
they Te He. ch more cr 
lized than thet neighbors ; thes 
tear willie = Hfe (ait st We Lilti 
rlonined, acl 


thes enltivites Tiny WV retables , dic’ 


hunt men in the Sudan anil capture. a 


Th a 


Agninest the 
iy Ad 


Py — 
escort Of: 20 Senta 


Lore: wre 


Weave 
" hi ae se 


“7. i im - a ‘ 


Lao 


they can: their captives are then butch- 
eretl nul abet But they do not-lock 
0 ae oe 4 thi Han atti cot. tht 
“ti i Wrhen they kill aman, each 

coming to bis rank, Tecerves @ special 
meattiot ite lined might to the shoe 


tii thay li ik thind Cen iri 
md Hyer ai MT Papatains pate eb tone 
the first Europeans v 


| | 
trated to the coumtry af ties 


PL at lie tr bo 


Ano Had pene 
rim tends ; 
rTiti 1 bit 


Leese 
it Lt 


4 3 ; 
be TRS Wl Sol 


—t 


af lee Li if 


’ a 
i 


(+ BOGRAPHIC 


MAGAZINE 


put an end to these horrible practices. 
To help thi Pastinins Pore feat 
Captain Woellict, with 


' 
. a : = a =a ey 
roo Sener) soldiers, start (in orl 


ze i] 
CO nT PaLe. ii] 


. = a = aa 4 1 hk | ' ao Lie 
em Stitlan to meet them, bit the h 
7 I = | Peer 
ity of he Dates prevenicd a puns 
- a 


of the two parties. 


ae eh eee 
eoumpelled to fi@ht for every Niue o1 


ikl LF 


Te 
socn [iad fast 
nm kviler) aj wounded 

the two. ex ped 


athy chimed 


The maps ominee (9 
aur former 
thts 
Afmen: these maps shiw the 


exisienet 0) BEEN TOWN Tae Ties 


Hons lave gre 


the Hwelrigira pen bits oO 


a be : : | a i | 
ti ty 7 = ti i : ih] bY . § Ti rE in son | LTT 4 LEE 


i a ‘| 7 E 1 
LS cd Lie owe 
| t 1 
Fram ollthe French @ojonies on 
weet erst Of AIP ny Cx (Peo oTsS 
: ee i | b ir ih Le ; thy male 
Cte CUTeSC Ue ih tne of Lh ed bohd bat 
Wt Aes i hs nS ok io <li 


Thus 





| 


>» * 


ia - 





A Village im Macagusear 


Paes || jifih A Peat oma ip Fp tia aad 





Prince Roland Bonaparte 


Piecaube (veoeernmnbhee BK art Loman 


Geranhic Suclety ete, otc 


Sem het oa 


flair Nuthinal 


Recexst Frenco Expitorarrons re AFRICA 


litele by little the blank <pots on the map 
are disuppinting. In French Kerio, 
and notably to the north of this colony, 
these expeditions lave been particularly 
Frequent in onmler to define the lords 
ETante! to the great coloniging com 
panies. mong these explorers. we may 
mention the journeysoat M. Lester aed 
Captain Jotitin the basta of the Ogoud. 
In the basin of the Romeo the course of 
many triboutanes to this great African 
river hove been determitied, 

The work of defining the boundaries 
between the different European colonies 
on the west coast of Africa has resulted 
in many detailed surveys; these bonud- 
anes have been defined between Gould 
Coast and the Sudut, between Nigeria 
and Dahomey, between French Kongo 
and the Spanish piece at Rio Moun. 
Fitially the réconiaismiive for a railway 
toute from Konakry to the Niger anil 
the observations of Captain Lentant 
as to the vale of the Senegal wd of 
the Niger for water routes to the inte- 
fior of the contment have served the 
interests of meograpliy. 

The most iimprirtant topographic work 
as vet performed m Africa has been th 
Madagascar, General Gallien, gov- 
emor af the island since i496, has 
adopted the methidds rsecd in the United 
States with such admirable results. He 
orgatized a survey of topographers and 
geodesists ; in four years these officers 
haye made charts of the great islatid 
hisedor a very precise trhingilation. 
The seale i021 ,000,000 ad 1 2 500.0010, 
and for central Madagascar 9 + 1ce},comy, 
The maps, which are in colors, were 
engraved at Tananariyo, the: capital, 
by a staff of natives, Scietitiie explo- 
ritious have also becn curried out in the 
south and southwest of the island by 
private individuals—MM. Bastard anid 
Guillaume Grondiviier—son of the fo- 
mous explorer who ts tuday President 
of the Société de Géographic of Patis. 
Th conelusion I must mention some of 
the French explorations in Africa ‘in 


rat 


territory that does mot belong to France : 
Tn Eevypt, the work of ‘La Mission 
Archenlogique d'Eawpt,"" directed by 
the entinent egy ptolopist, Maspero: in 
Tripoli, the journey of MU Méehier de Ma- 
thisienlx (rget)j. This last explorer 
reports that the country from Tunisia 
to the great Syrte and to. the south of 
this portion of the coast sterleand only 
oe-twentleth part inhabited Sooner 
of later, of course. Ttaly will gain pos- 
stesion of this territory. 

West of Algeria, Moroceo is: eryinilly 
coveted by several European powers. 
The country ia still but Httle known, 
(dire to the Mohnmmedtin fanaticism of 
ts inbabitadts, who tisescre Kure 
feats ns son os they wet a chatece. 
Gute recently several Frenchoen have: 
explored Morocen, ‘notably Lieutenant 
de Seponzac, who traversed the Great 
Atlas mountains ated the valley of the 
Sirs, 

In the opposite quarter-of Africa, in 
Abvesiiiu, the Etiropean powers are 
displaviny preat politicn! and. scientific 
geal to yfatn the allinnee of Menelik, 
In tges, the celebrated French writer, 
M. Hugues Le Roux, achieved some 
interesting work in the upper valley of 
the Blue Nile, and has told his story in 
a book a=thrilliri¢ asaromance, '* Mene- 
lik et Noys.”’ Starting from Addis 
Abeba, Aoogues Le Roux proceecled to 
the east moross the imotntiiis that sepa- 
rate the upper basins. af the Aonache 
ntl the Ome and the Didesso, All this 
conmtry he deserthes as exceedingly 
picturesque, even more heautiful than 
Switterlaned. | 

The story of all these explorations is 
toldorsumimnrvedit'* La Geograplie,' 
the monthly mayuxcme of the '* Socitté 
de Gitographie "of Paris, The chair: 
min of its editorial committee is Prince 
Roland Bonnqarte, a great grandneplew 
of Napoleon T. ‘This illustrious. geag- 
mipher has accomplished tan inpor- 
taut scientific excursions, especially in 
northem Europe, where he hus mde 
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sotnt very noteworthy anthropological 
discoveries. He has been twice the 
president of the Société de Gcnprapliic, 
Prince Rolam] Henaparte hus visited 
the United States; probably when. the 
futernational Geographical Congress 


Map Showing Unexplored Areas of Alaska. ‘The heavy black lies imdicate 


nicets in. Washington in 19o4, Wder the 
auspices of the Natiotial Geographic 
Society, he will again visit America to 
strengthen the ties of sympathy which 
bind French geographers aud their col- 
leagues in the United States. 





the proposed routes of the exploring parties from the 
Geological Survey in 1902 


PROPOSED SURVEYS IN ALASKA IN 1902 ° 


By Anrrep H. Brooxs, U. 5. GeoLoGicaL Survey 


mq, Jowical Strvey hiss been making 

Pavetenic peolagic and topo- 
graphicsutveysof Alaska, ‘The annual 
appropriation by Coneress for thia work 
has been recently increased from twenty- 
five thousand to sexty theosand dollars 
in order to extend the investigation of 
Alaska’s mineral resources, ‘This. in- 
crease bas pot been adequate to the 
needs:of the work. The tninetal inter- 
ests have developed so rapidly in the 
past few yeors, and surveys in this dis- 
lant provilice are so expensive, that it 
has been itpessible with only sixty 
thousand dotlars yearly to satisty many 
of the urgent demands for work im 
Varicts parts of the territary. 

For thtee venrs past special attention 
has beem payer to the placer gold region 
af Nome, and the larger part of this 
arta hos been sarrveyed and prvestigatel 
in some detail, The Koyuknk gold 
fields have also received consulerable 
attention. In both of these fields, how: 
ever, there is still truch reconnaissance 
wotk to be done, besides the detailed 
work yet to be hemun: Uufortunatety, 
there i6 10 money for the work to he 
camied on m these regions this coming 
sO0S0T1. 

Southeastern Alaska is rapidly forg- 
mg ahead i minertl production, and 
there aire pressing denianls on the Geo- 
logical Survey for topoyraphie and geo- 
logic surveys in this aren. 

During the season of rgor it was it- 
possible to Gontinue the work of the 
previous year in the Copper Kiver lasin. 
in View of the importance of this area, 
tis dertned desitable to spend there a 
large patt of this year's appropriation. 
The copper deposits of the Chitina 
River, 0 tributary of the Copper, have 
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excited! a great deal of interest among 
tiiners ail capitalists. There have 
beeti auiiy parties outfitted to prospect 
this region, and some preliminary dle- 
velopment hasbeen made. Prospecting 
hat also been done ina second capper 
belt tn the northern part of the Copper 
River and in. the upper Tanana ond 
White River hasins. These two belts 
fre to he the subject of spacial invpesti- 
gation during the cotting season. The 
Chistochina gold telds, also included tn 
the Copper River basin, have becom 
important producers of placergold. A 
survey of ther entire atea is cotitem- 


plated, The sttveys of the Copper 


River bastn will also throw a good deal 
of lighten the proposed railway rotite. 
from Valdes to. the Vukon River, and 
they will cover larze areas which. ore 
believed to have value for stock matstng 
nnd for enltivation. 

The work in this region has been 
divided. One party will be in charge of 
Ar. FC: Sthrader, geologist, with Mr. 
D.C. Withersnoon, topographer, and the 
other will be in charge of Mr. T. C. Ger- 
dine; topographer, with Mr, Walter €. 
Mfenden ital geolipist. Mr. Schrader's 
party will map the tipper Copper River 
asin nim ndjacent portions of the 
Tanatia basi, They will connect ithe 
previons survevs of the Taonana River 
with those ot the Copper and give 
special attention to the upper tuatthenn 
belt, Me. Gerdine’s party will tap the 
Chistochina gold fields and will give 
attention to the southern copper belt, 
which was studied in ceo by Messrs: 
Schrader and Spencer, The outfit atid 
provisions for these two parties: were 


shipped north in the latter part of Feb- 


riary, gud Were transported across the 
cost radge bya party led by Mr 1, ¢, 


*Pulilished ty porminion of the Director af the 7.5 Geological Siurver. 
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‘Witherspoon, 
time the sledding breaks up all of the 
provisions and supplies will have leven 
carried in as far as Copper Center, or 
possihly as fur as the mouth af the 
Chistochina River, Both parties will 
then lave their bise of supplies com- 
paratively focessible to the areas which 
ite hls aged to map. The rest of the 
party will start inland from Valdes in 
the etry part of April 

It 15 hoped that these two pores will 
give asa topayraphic map of the entire 
Copper River Hasin and a geologic re- 
connaissance of the greater part of it; 
nis that definite statements can be 
made, after the completion of the work, 
in regard to the identity of occurrence 
of capperin the two belts runmnimy nerth 
am south of the Wrangell group. Mr. 
Sehrader's party will alse gain imper- 
tarit Serragits data concerning the 
rugged mountain mass known as the 
Wrangell vroup, which. has been but 
little explored, 

In making plans for Alaskan Survey's 
two objects are kept in view: the one 
to investigate areas of kitnwn impor- 
tance 14 to theit mineral resources; the 
othet to extend the general exploration 
work over the entire territory, toward 
the end of obtaining complete geo- 
graphic and proalogic Knowledge, and 
possibly of finding new muneral prodtic- 
ing arent. The Copper River work 
is planus) for investigating region 
Which ia now producing mineral wealth. 
~ Asgother party, which will explore the 
northern slope of the Alnskan Range, 
will have for its more special purpose 
al topographic amd geologic reconimais- 
sance; It is proposed that this party 
shall leave Seattle abort May 65, going 
by steamer to Tyonok, on Cook Intet. 
Fron that point it will go westward 
toward! the head of the Beluga River 
mirtil it strikes the base of the mountain 
range: then, tutning northward, it will 
‘eress through the mitintains by the 
puss: at the head of Skwentna. River, 


It is hoped that by the. 


mouth of the Cantwell, 


gold fields-on the lower Tanuua, 
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explored in (#98 by Mr. J. &. Spurr, 

From the Skwentna Pass the route will 
lie along the northern slope of the Alas: 

kan Kan As fat as pine adhe the range 
jae E will be penetrated and topoy riphie 
and speologic data gathered, If the plan 
is cate) ont as contemplated, impor: 

tant infermation showkl le olitamed 
concerning Mount McKinley, whose al- 

titucle, 20,404 feet, was determined by 
Afr, Robert Muldrcw ith 1L8Q8., 

Mount McKinley, which isthe highest 
mountain on the continent, hes-im the 
heart of the Aloskan Range, and no 
ove has wet reached its hase. Proceed- 
ing in a northeasterly direction, the 
party will cross the Tanana near the 
If when this 
pent ts reached the season should be 
far ndvanced, the party will be under 
the necessity of shooting the horses and 
proceeding down the Tanana by mft. 
From the mouth of the Tanatia the re- 
ttm to the const con be mole by Woy 
of Dawson and the White Horse. 
Should time permit, however, the party 
will cross the Tanana at the mouth of 
the Cantwell, and, heading. in a north- 
easterly direeticns, will cross the Tanana 
und Birch Creek gold districts and reach 
the Yukon at Cirele City. This latter 
route would give a chance of investi- 
foting the taportant and itthe wrote 
The 
party will be under the leadership of 
the writer with Mr. 0. L. Raeburn as to- 
pogtapher, and five camp hands. Itt 
propised to use teenty puck horses to 
curry the outfit-and supplies, 

As the accessifle timber alone the 

Yukon is being exiwusted, the matter 
of fudl supply in the ititertor is af grow- 
ing importanee. Coalis knowin to exist 
in many Jocalities, and has been mined 
at some profit, Much is of an mfenor 
quality, but some fairly _gootl limite 
has been found. With a view to inves- 
tigating this coal supply, a party will 
he sent down the Vuken during the 
coming season, Mer. Arthur J. Collter, 


Ocean Currents 


ussistant geoluzint, will be in charge, 
mud will be accompanied by two mer, 
Mr. Collier will start at the internn- 
tonal boundary and carefully study 
the VYrrkon- section as fir us the elo. 
He wiil make special investigation of 
auch oteas as are known to contain 
eoul, He will also visit some of the 
Juacer camps qoceésible from the river 
wiich have not vet been Tnvestigated, 
This work is_of particular importance 
from the standpoint af geologic corre 
lation. Mr. Collier will have aniple 
time to study the geologic relations in 
detail and to collect paleontologic dati, 
ft # believes! thot his work will throw 
comeklerable light on sone of the broader 
stratigraphic probleme of the territory, 
Southeastern Alaska, embracing. an 
area of about twenty thousand square 
miles, presents problems entirely dif- 
ferent trom those of the interior. ‘I'he 
Cenet aml Geuletic Survey has oom 
pleted the reconnaissance stirvers of the 
const Tne, but its detailed topographic 
work i4 limite: too few areas, As the 
mineral pesyurces, consisting of pold, 
copper, silver, ant nickel, occur in de 
posits whieh requite latee expendi- 
tures for tindergronnd mining, redue- 
ton works, cle, it is neossiry, in this 
region, to carry on invettimstion=s in 
rest detail, if they are to he of value 
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to the mite-owneré and prospectors, 
While the question of tratisportation is 
here much simplified) becntwe of the 
natural waterwirs, ret the dense timber 
ind the heavy rainfall of the summer 
season make work in this region-so diffi- 
cult ws to greatly increase the cost. 
Untess the approprintions-are Incrensed, 
it will take many years to map the most 
important mining districts alone. “The 
Geological Survey, therefore, proposes 
ta begin this work by mappinig the 
Jinean mining district this vear as a 
lage fot future detailed geologic studies. 
This topographic work will be in charge 
of Mr. W. J. Peters. The Tomeaw dis- 
trict is the most important in all Alaska, 
containing, as it does, the famows Tread- 
well mine. 

We live a territory of nearly six 
hundred thousand square miles, and of 
this less than awsixth hos been surveyed, 
These surveys have heen chiefiy of a 
reconnaissance character, and must be 
followed tiv mapping in greater detail. 
In view of the rapid development of the 
tiners| resources, the itnmediate cotti- 
fletion of the reconnaissance surveys 
ond the ioltiation of the detailed surveys 
are oerying uced. There would seem 
to be cconanry in such inmediate fur- 
theranee of the important nritting in- 
terests of Alaska. 


OCEAN CURRENTS 


By James Pace, U. 5. Hyprocrapruic Orrice 


V\VERY method of investigation 

| this far employed, whether the 

drift of flouting ohject=, the 
comparison af the temperature and 
specie gravity of speciinens drawn from 
widely distant points, the distribution 
of animal organisms inhabiting different 
lotalities, ail lead strpport te the belief 


that the vast mass of the surface water 
of the sea, and of the water some depth 
below the surface, even at a distance 
of thousands of miles from the conti- 
netital shores, and hence far removed 
from local or tidal-current influence, is 
in mation ; and the corntiinity of this 
motion, in certain broad and well-de- 
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but intpress us with the ides that itis in 
a general way ¢Vclical—thatis, thatthe 


‘same water, after the lapse of time, re- 


traverses approximately the same path. 

The source of the energy required to 
set and keep this vast mass in motion 
has been productive of endless discts- 
sion, The attractive force of the moon, 
the ove frerfir or lag of the woteritsell, 
the difference in temperature and specific 
gravity of the equaterial and polar re- 
gions, the unequal distribution of at- 
inosplteric pressure—tich im it tum 
has been pecpnees and stremtiously iad 
wented as the truce and only catise of 
the ovean currents, To the seaman, 
however, the caise of the ocein currents 
has always been the winds, the motion 
af the waters of the sea taking its origin 
in the repion where the latter attam 
their maxim coustancy, viz., in the 
region of the traces. 

The trade winds cover a belt on the 
earth's surface extending roughly over 
so decrees of latitude, from go" Ny. to 
20° 5,, including within this helt a 
greater water area than could be in- 
cluded inany ather position, Through- 
out this wide zone the wind blows. for 
go per cent of the tine {pot some point 
inthe eastern semicircle. Ji the sauth- 
cm hemisphere the trades are somewhut 
stronger and mote cotstunt that lu the 
northern, owing probably to the freedom 
from imterrupting land areas, Over the 
enstern half of the ocean they extend. 
far higher in latitude than over the 
western, This is true of both hemi- 


A iapies the nerthern and the southern, 
th 


he northenst trades in the Atlantic 
during the northern summer often ex- 
tending far wp ot, the coast of Spain, 
the suttheast trades during the southern 
simmer often extending beyond the 


(Cape of Good Hope. Similar conditions 


hold for the Pacific. The <nouthenst 
trades, too, blow-well across the equator 
inte the northern hemisphere. 

The trade winds; however, ore not 


continuows thioughont the entire belt 
from north to south, Just north of the 
eqiator anid confined entirely to the 
northern hemisphere; extencing east 
and west, t an clongate! triangular 
aren, the bise of the triangle. in length 
some 15° of latitude, resting in the case 
of the Atluntic Cioran on the coast of 
Afrien, in the case of the Pacific on the 
const of Central Amenca-ond Mexico, 
throughout which the trades are absent, 
their place being taken durmyg « large 
portion of the year by light, vatiahie 
winds amd calins, during the remoimeder 
of the year by wands whose prevailing: 
direction i southwet—the so-called 
southwest monsoon of the Afrivan and 
American const, most apparent during 
July, August, and Septenther, 


THE CHARACTER OF THE TRADE 
WINDS 


Among those who have not soiled in 
them the impression t& general that the 
trades hiow dav ofterday steadily in one 
rection andl with a coustant force. 
This is distinctly not the case. The 
trade winds are quite as susceptible to 
Variation, and fortunately so, as the 
winds of higher latitudes. The one 
thing about them is that, mot heme sub- 
ject to the large variations of barometric 
pressure which characterize bigher lati- 
tudes, the wind rarely goes arotitid the 
eompuiss wrt, tidleed, rorely gets aut of 
the eastern semicircle. As an example 
of their comstuney, it us consider the 
percentage of whtnds Gaming from enh 
compiss pomt for o certain region, for 
instance, the sqtiare bounded by the 
parallels 20°-25" N. and the tmeriuhans 
50°=55° W., in the heart, therefore, of 
the northeast trades in the north Athin- 
tic, The figures ore forthe month of 
Jone, and may be regarded as giving: 
the ntmber of hours in each bunidred, 
or, approximately, in 4 days, that the 
wind may bt expected to blow from the 
giver point: 
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Other squares show sinular variations; 
Saint greater, some lees, 


THE IMPULSE COMMUSTCATED WW THE 
WINDS TO THE SURFACE WATER 


Let us now examine the effect of such 
a aystem of winds in impelling through: 
strince friction the water with which 
they cone itt contact. 

If through any cause a thin layer of 
Tiquiid is set in motion in its own plane 
with o piven velocity, the lover imme- 
(lintely below it, and with which it-is in 
coutact, does mot remain ot rest, but 


Hikewise receives an impulse, This 


scooml layer exercises a lke jnmpulse 
over the third, the third over the fourth, 
and so on, the velocity ultimately at- 
tained by each successive layer being pro- 

rtional te itsalistance from the bottom 

aver, which t supposed to be at rest, 
In the case of sen water, the rmpidity 
with which this velocity is propagated 
downwarl is very slight. It has been 
cilcninted, for instance, that a period of 
249 veara would elapse before a layer at 
a depth of so fathoms weld attain o 
Velocity eqial to half that at the sur- 
face, and for a surface current of gIVEN 
velocity to transmit its preper proper- 
tint of that-welocity to no depth of 2,000 
fathotir wotild require an intery al- of 
7on,oo0 vears, the surface current llow- 
ing steadily a) this time, Sinch suriace 
currents do not exist, nor do winds 
enpable af pinodinciriy them. ‘The trades, 
as-we have seen, Actuate from day to 
doy and, indeed, from hour to hour, 
and the surface currents fluctuate im 
ot nce to them. 

It has been stuted, however, that the 





fluctuations of the trades rarely carry: 


them out of the eastern semicircle, and 
tliat in. pies of fact go per cent of the 
winds that blow in the region of the 
trades do come from that semicircle: 
is thin always a westerly compe: 
aie in the motion of the arr, coupled 
with « component which is sometimes 
northerly, anmetimes southerly, For 
each alteration it the direction of the 
wind there isa cormespond ing alteration 
in the ditection of the surface current, 
the new direction being the resultant of 
the old direction anil the direction which 
would be imparted to it by the new wink 
acting alone. These, however, nffect 
atily the witers immediately at the stur- 
face. “This; to cite a specific example, 


observations at the Adlergrund light- 


ship, in the Baltic Sen, hove shown that 

while the water ot the surface responds 
aetna immediately toa chime m the 
direction of the wind, the water at the 
depth of 2% fathoms does not feel its 
effects tntil an interval of 24 hours has 
elniprscd. The steady westerly COIL pO- 
nent is then the only one felt. in the 
region of the trades at some Httle depth 
below the surface, atid this 5 sufiunent 


to impart to the entire berdy of water 


occupying the equatorial regions of the 
earth a westerly motion, 

It is of some interest to note the ve- 
locity imparted to the #urfuce water by 
winds of a giyen force, A comparison 
af a large number (655) of wind and 
current observations in the equatorial 

regions fave as the set imported by a 
witsd af force yon the Beanfort scale, 
cotresponding to 20 miles per honr. a 
current velocity of 15 tiles per day. 
The figtires are taken from the ‘ Me- 
teoralogical Data for Nine to°-squares 
ef the Narth Atlantic Qcean,’’ pub 
lishexl by the Meteorological Comin ties 
af the Royal Society. 

The system of stirfabe currents pro- 
clined by stich a system of winds a4 the 
trades has been. experitientally stuclierd, 
using for this purpese a miniature ocean, 
the surface of the water being Hghthy 
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sprinkled with powder in order to ren- 


der its motion visible. As soon as the 


artificial wind was brought inte action, 
a drift was created, and the first tend- 
ency was for the water to how from all 
sides into the rear of the drift. This 
eradtially extended itself in o slietf-like 
form, the marginal threads ip the Gelds 
unteuched or only occasionally tonched 
bv the wir current leaving the main 
hey, first branching out to- the right 
antl teft, then reversing their motion, 
and finally again working ronnd to the 
rear of the drift. ‘The central portion 
of the rift followed a right-line course, 
in clase agreement with the direction of 
the aif current, until a ad igpinnatre 
obstacle wasiuterposhl. Here the drift 
divided into two streams, each flowing 
with the sane velocity, hut having half 
the cross-section. _. 
This experimental systent of currents 
finds its eouinterpart innature. Under 
the nortlcast trades in the north At 
lontic and the southeast trades im the 
eyuth Athontic, we find o broad cen- 


tral drift directed] toward the shores of 


America, the drift frei the southeast 
trulles extending well intothe Northern 
Hemisphere, the two uniting some ils- 
tance of Cupe San Roque, To the 
right ‘anid to the left of each of these 
dnits the water fringes off, the direc- 
tian af the motion ds reversed, and the 
so-called compensating currents: mani- 
fest themelven, Along the equatorial 
margin of the two main drifts: under 
the equatornl belt of calms, these com- 
peussting currents nite to form the 
eounter-eqnaterial enrrent, or Guinen 
current, teaching a maxitnum intensity 
during Fine, July, and August, the 
nidntheof thesenthwest monsoon, On 
the polar matgin they cither return 
into the drift or are taken tp by the 
dati easterly drift of the higher 
latitudes, 

In the éqjuatorial region of the earth 
we tha have in either ocean three cur- 
reuts. In the north Atlantic the north 


equatorial current, dive to the northeast 
trades; in the south Atlantic the sent 
equatoria! current, die to the southeast 
trades; betwetn-these two Use counter- 
equatorial current, flowing stall times, 
hut reaching a taximum intensity and 
Covering a maximum ospes at the time 
of the southwest mots. se first 
two are westbound, carrying the water 
toward the shores of America; the 
third is easthound, carrying toward the 


shores of Africo, They all stiffer a. 
slight displacement with the season, i 


harmony with the movements of the 
trades, which oscillate slightly in lati- 
tude with the moverierit of the sun in 
declination. Also, in hurmony with the 
fact that the meteorological equator lie 
slightly to the north of the geographical 
equitor, the south equatorial current 
extends at all-seasoms well over inte the 
northern fwmisphere. Corresponding 
again with the fact that Ue southeast 
trades exhibit greater constancy amd 
streneth than the northeast, the south 
eijiatorial onrrent shows higher velocity 
than the orth, the average for the latter 
amounting to but 13 miles in 24 hours, 
for the former to 27 miles in 24 hotirs. 

Stimilar statements hold forthe Pacitic 
Ocean, But from this point bet ts limit 
ourselves to the Atlantic, the currents 
for which are net only better’ known, 


but also probably better developed, being: 


confined to a less extensive area than the 
Pacific. . 

Tn the Atlantic Ocean, then, the two 
drifts unite some distance off Cape Sat 
Roque, the eastern extremity of South 
America, A portion of the water ts 
diverted to the southward, forming the 
Bratilian current; the main body tows 
west-northwest along the coust of South 
Attierien, some entering the Canbbean 


Sea by wor of ihe passares. so puurating: 


the Windward Islunds, the drift through 
these passages bften attaining « velue- 
ity of somes a day. ‘The remainder 
passes to the northward of the islands, 
forming the Bahan current. dm this 


oor - 


Ocean Currents 


neighborhood aseries of otiservations by 

Adwiral Inninger, of the Danish navy, 
showed that the westerly drift of the 
wuter-cotild still he detected at a depth 
af goo meters, 

A striking instance of the fuctuations 
of the surface currents with the winds 
is Shown in the case of the straits sepa- 
fiting the Greater Antilles, the Wind- 
ward, and the Mona passage, From 
January Ww: se ahh the mouths when the 
notthenst trades ute mast northerly in 
direction and blow with maxiniicm. force, 
a strong Jouthwesterly set is felt wpon 
ctitering these passages. As the senson 
ativances aid the trades weaketi. at the 
same Hine becomitigsentheasterly, these 
cirrents diminish ar) change their dt- 
rection to peatth 

Throws lout the entire extant of thé 
Caribbean Sen the dnitis westeriy, save 
that in! those ions where resistance 
to the flowis etfered sich asthesouthern 
coast of Cuba, neta currents manifest 
thinmselves, Throughout the Vueatin 
passage the drift is northwesterly, but 
here again the inffnence of the return 
current is felt, notably undet Cape San 
Antonio, the western extremity ¢ ‘Cuba, 
where southeasterly sets are frequent. 
In the Golf of Mexico observations 
have thus far failed to reveal any de- 
vided set of the surface water. 


THE GULP STREAM 


Between the northern const of Cuba 
gil the Florala reefs starts the most 
celebrated of all otean currents, the 
Gulf Stream. Discovered by Ponce de 
Leu im t5t3, it has from that time 
been and still is the subject of scientific 
lvestiation, 

In the Gulf Stream we have te deal 
with a ctrrest of a nature entirely 
distinct from those which we huve this 
far consiilered. ‘These were all dive to 
the direct action of the wind upon the 
Water, producing a drift. The Gulf 
Stream is only indirectly die to this 
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cuse, being the overflow of the water 
heaped ip hw the trade-winedl dhrift in 
the Caribbean Sea and the Gulf of Meéx- 

ino. “Thronjghiont a considerable por- 

tion Of ts extent its direction, ever at 
the surface, 6 independent of the wil 
or only slightly modified by it. The 
stream. redches its maximum stretieth 
at the point where it emerges from the 
Bemini Stroits between the Baluinin 
hunk on the exst andl the coast of Flor- 

ido on the west, The breadth of the 
actiial ciurretit here between Fowey 

Rocks ond Gui Cay Lieht:is 34 tiles, 
its average depth 249 fathoms, <n uver- 
ie velocity so tiles in: 24 hours, 
although it rises at times to roo miles. 

Farther north its breadth teresses, 
and its velocity ix correspondingly di- 
mintshied. The western edge af the 
stream in its northward course along 
the const of the United States follows 
closely the 1o0-fathom curre, although 
the axis of the stream, the tine of great. 
est velocity, lies: somewhat further seA- 
ward, its position riryiig, according 
to Pillsbury, with the declimtinn of 
the nioon, lying (ot Jupiter) 5 miles. 
further off shore of time of low ttoon 
than at time of high, From Juplter to 
Hatteras the axis ims at «a distance 
varying from: toto miles outside the 
1oo-Fathom cirve. 

The color of the stream is a percep 
tibly deeper blue than that of ‘the neizh- 
boriug sea, this blaeness forming oie 
of the standart references of the yauti- 
eal povelists, The depth of color is 
due to the high percentage or salt oorn- 
tained, as compared with the colt! green 
water of higher latitwle, observution 
having shown that the more salt held 
in-solution by sea water the more in- 
tensely blue is its color, Thus evett in 
extratropical Intitudes we sometimes 
olserve water of a beautifn! blow enter, 
1s fore instance bi the Mediterranean 
and in other nearly land-locked basins, 
where the influx of fresher water being 


qmore or less peded, the percentage of 
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sult contained is raised by evaporation 
nbuwe the average. 

Another important fact i in commection 
with the stream is its almest tropical 
température, die to the fact that its 
high Velocity enables it to reach the 
mitdle latitudes with very little loss of 
heat, Upon entering its limits, the 
temperatore of the sea water frequently 
shows a rise of ro and‘even rs*. Tt 
was this fuct that cove to the stream in 
the later years of the eighteenth century 
nnd the earlier years of the nineteenth 
an importance m the mites of nuvi- 
gators that it no longer possesses. In 


‘these days the chrongmeter, inv ented 


by Harrison in 1765. wits still an ex- 
periment, Insimiments wete crave and 
nautical tables often at fault. The re- 
sult was that the determination of the 
longitude was lurgely a matter of pucss- 
work, a vessel after a voyage from the 
channel 6 America often being out of 
her reckoning by degrees instead of by 
minutes, The ties, first suggested by 
Benjamin Franklin, that the taster of 

n vessel, hy observing the temperature 
af the suttace water, could tell the 
monent of his entry into the Gulf 


‘Stream, and could hence fix his position 


to within a few miles, was hailed with 
delight. The sicthod was published in 
1799 by Jonathon Williams im a work 
lensthily entitled  Thermommetrical 
Navigation, being « series of expori- 
Metts and observations tending to prove 
that by ascertuining the relative heat 
af the sen water from time to time, the 

jsage of n ship through the Gulf 
Stream, and from deep witer inte somnd- 
ings, may be discovered In time to avoid 
danger." In this work he makes the 





putriotic comparison of the Gulf Stream 


toa-streak of red, white, and blue painted 
upon the surface of the sea for the 
guidance of American navigators. 


. he discovery af the stream is also 





allewed to have exercised a curious of- 
fect upon the commerce of same of or 
southern cities, Tn thowe days, when 


the only known sailing route was by way 
of the trades, it was the custom for ves- 
sla moking the voyare from Europe 
late in the vear to winter and refit at 
Charleston or Sevannoh betore ottempt- 
inv to ftach the more portherm ports of 
Boston nid New Work, the prevalence 
of the sorthwesterly gales along the 
const during the winter adason render- 
my the passage a trylig one even fo 
the lorger ships and with the better 
nivigation of the present time. The 
southern cities thus became to 9 certam 
derree lulf-way houses on the yovare, 
oreatly to the benefit of their trade. 
With the nid of » thermometer, how- 
ever, a Vessel once tiking the streant 
wis emaliled to remain m its midst and 
to be thus borne along by the current 
mnt) the desired northing wes made, 
after which she headed mp for port. 
This the necessity for making Charles- 
ton or Savahnoh was obviated, and the 
advantage which they had hitherto en- 
joyel as commercig] centers wast lost, 
From Hatterss (he coutse of the strenm 
leaves the cows? th an enst-northenst 
direction. Tt cewses to exidt ns a strean 
curment—that is, as acurrent which runs 
independently of the winds—ashortly 
after crossing the goth parallel, and 
even previotis to that, the earrent ob- 
servations in the siwuire honnded’ by 
35° Pap? N65" 0" W Loft thie coast 
from Hatteras to Sachs Fook |, Show- 
ing for the month of maximum. fre- 
qiudicy (September) bat 52 per cent of 
the whole number of ohservations set- 
ting northeast —/. «., only + pier cent 
more that) 25 Bast cent, witich wold 
be the number ai there were no tlirective 
infivence whatever. In this lotitude it 
becomes part and parcel of the general 
easterly doit which churacterizes the 
waters of the ocean torth of 45° in a 
manner quite onalogons to the westerly 
drift of the tropics and dine to the same 
cise, namely, the prevatling winds. In 
this latitude, however, the latter show 
none of the persistency of the trides, 





OcEAN 


The winds of the North Atinntic 
Qceon, as also of the several other 
oceans—the South Atlantic, South. Pa- 
elfic, North Pacific, and the Indian— 
ate woverned mainly by the presence of 
an almost permanent aren of high ba» 
rometer covering the main body of the 
ocean, around which the winds con- 
stantly circulate, the circulation in the 
Northern Hemisphere being in the same 
direction us the lands of o clock, 
in the Southern Hemispliere in a con- 
trary direction, or “with the son” 
in either hemisphere, as it is expressed 
by sailors. in the North Atlantic the 
center of this oreo lice somewhat to 
the southwest of the Azores. Om the 
southern slope of this barometric pla- 
feat the winds have an easterly diree- 
tiow—the northeast trades; on the narth- 
erm slope, a westerly, These west- 
erly winds, however, exhibit none of 
the constancy of the trades, being com- 


stuntly intermipted by the wind systeme- 


proper to the alternate areas of high 
and low baranieter'which move across 
Horthient ad ockan from west to cust, 
and which form the governing feature 
of our own weather, the wind hacking 
ti the southeast with falling pressure, 
hauling to northwest with tising. Just 
ne tm the case of the trades, only to o 
much less extent; there is, however, 0 
stifficient easterly component remiain- 
ing to impart to the waters of the seu 
below the surface a distinct easterly mo 
tion, while on the surface itself there 
ic appirently an utter lack of definite 
direction other than the fact that the 


direction of the current ordinarily agrees 


with the direction of the wind. How 
true thists may be gathered froma ccm: 
puritan of the ohverved winds ane the 
observed currents fora given area; for 
instance, the $7 syitare Included between 
the parallels 4o°-45° N,,30°-15" Wi— 
about inimid-ocean., ‘The total number 
of wind observations recorded for the 
syttare was 8.898; of reliable current 
observations, 729. Dividing cach: of 
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these up into quadrants ant] setting the 
éurtent under that wind quadrant to 
which they are due, we have the fol- 
NE 5, EW. BW, 
Witds,......-.0 © ww 3 38 
Cnivrentp...cceserss | OM al 3! 


THE CONSTRUCTION OF CURRENT 
CHARTS 


For our knowledge of the currents of 
the sen os tabulated in the corretit 
eharts used by navigators—the move 
ments of the waters as they actoally 
take place—we are dependent upon 
ships’ observations. When at sea the 
position of a vessel at noon of each day 
is determined hy two independent meth- 
ols, ‘The first of these is Known as the 

ition by oliservation, aml means, as 
its ame inplies, the position of the ves 
sel is found by actual astronamical ob- 
servation. ‘The second is known as the 
position by dead reckoning, and & the 
position as formed by reckoning up the 
vessel's progress from noo of the pre- 
viows day, the compass giving the diréc- 
tion, the log the speed. Tn a mnjority 
of cases these two positions fail to agrep. 
The astrotiomical position m then as 
‘stimerd to be correct, and, the difference 
hetween them is set down as the ectr- 
rent during the intervening 24 hours. 

‘Thus jet af be the position. by obser- 
vation at noon of. a given doy, # the 
position by dead reckoning at noon of 
the following day—v. ¢,, the position de- 

— 





v= 
five! from a consideration of the course 
and distance tiring the intervening 24 
hents. Suppose, however, that astro- 
nomital obvervatious show: that the 
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actual position of the vessel at noon 
the second day is-at 2, In this case 


HF will be set dow in the log as the 


current experienced during the inter- 
vening 24 hours, In case no astrondam- 
ical observations can be obtained, as 
happens in fog or cloudy weather, the 


position by dead reckoning has to be 


adopted as the beet obtainable, with 
the resnit thot ff such weather: con- 
Hues for several days in succession, 


is soinetinies happens at certain seasons: 


af the year, the true position of the vesse] 
may differ considerably fron the astumed 
position, which is frequently accumpa- 
nied with diswiter upen approaching 
shore. “To lessen. this danger these cttr- 
rent charts hove heen cotistructed, giv: 
ing the restilts.of current. observations 
in the past, and the master of: vessel, 
by reference to them, is able ta pradit by 

he experience of those who have soiled 
over the same waters in previetis-yeurs, 
and to some extent correct his own dead 
Te kori. 

The current charts of the various 
oceans published by the British Admi- 
ralty—the charts which are tiiveredl!y 
employed by -nuvigators—are tlie result 
af muny, many thousands of observa- 
tions—in fact, of all the relinhle current 
ohservations taken singe 1830. A glance 
at these cliarts will make plain the dif- 
fealty which confronts the navigator 
when approaching o dangerous coast, 
stich as that of Newfoundlam! or af 
France, and eoinpelled to rely upot lis 
deal reckoning. 

For o knowledge of the motions of the 
water throughout longer periods of 
time we are forced to depend apon the 
drift of floating objects, dérelicts, wreck- 
age, floating bottles bearing messages, 
and the like. ‘Two attempts reventiy 
nude to study the currents of the sea 





by this method deserve mention. ‘The 
first i an effort to obtain a knowledge 
of the currents in the Arctic Ocenn. 
Stout onken casks, cach one nunhen 

and hetiring-a message, have teen dis- 
tributed by the Philadelphia Geograph: 
Weal Society aniong the whalers hound 
for the Arctic by wav of Rerme Sea, 
Whire they winter in the vicinity of the 
tnouth of the Mackensie River, These 
casks are to be placed aponthe ice as 
far eastward 2s circumétinces permit 
and the expectation is that they wi 

enter the Atlantic either by Davis Strait 
or Barents Sea, be noticed by paseing 


‘Vessels, and picked ap. A letter from 


Dr. Bryant, the president of the society, 
Stites that 34 out of the so casks jerye 
heen already set out; ond thot in his 
opinion they muty be lowked for on the 
other side dif the circumpolar ares about 
a year trom the spring of 1907. 

The second project is the proposed 


investigation of the ‘tnrrent in the 


neighborhood of Ushant and Fintsterre 
by ments of Rooting bottles, This has 
been undertaken by Llowds, the great 
ship underwriting firm, and has prob- 
tbly been broweitt about hy the numher 
of vessels lately Jost in that vicinity, 
owing to te fact that they were out in 
their reckoning. The Wottles, wltlety 
are of @utta-percha, are to he sealed and 
thrown into the sea tiv. passing veeeels, 
cach one containitg a label showitg the 
date and the position at which it was cast 
adrift, They are then supposed ite drift 
ashore and to te recovers], The ex- 
pense tivolvel is considerable. On the 
bottle it is stated that i teward of five 
franca will be paid for the retum to any 
of His Majesty's consuls—an instance 
of bherality af expenditure in the ocyui- 
sition of knowledge which is aimost 
tuprecoder tee. 
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FRENCH EXPLORATIONS IN AFRICA 


SHE ‘article iti this toniberon “‘Re- 
- cent French Explorations in. 
Africa’’ 14 the first of a series to be prt 
lished in this Magazine from time to time 
an the geographic work of the grent gov- 
emmentsof Europe. France (Germany, 
nm Rass he fotively exploring their 
tespective spierss in-Afnica or in Asio 
iit thelr search for what will help them 
in a political or material sense. Much 
hits beer doce during: the past several 
Vears, but the story of the work adtonm- 
plished has been for the most part buried 
itt scutteredt goveynment reports, Tt will 
be the aim of this series of articles to 
present briefly the main revtilts of this 
worl, 

The admirable article by Dr, Charles 
Rabot gives an authentic summary of 
the plucky dnd persistent efforts of the 
French explorers in North Africa. The 
inspiring motive of nearly all these ex- 
peditions has lecn political, to join the 
disconnected members of her Aftican 
colonies into a united empire. That 
France will get ont of these Jands. all 
they haye and will cost her in blood 
and MONEY seen to ws Americans tiH- 
probable; but from) p scientific and geo- 

phic point of view, the results have 
aa enormous. Great blanks in the 
map of the continent haye been filled 
if and much knowledge of country and 
wild inhobitants: gainest. 

lr. Charles Rabot inwell known as 
the enterprising editor of La GeigropAre, 
a French geographic journal, the organ 
cl tive Sociele de Geographic of Paris. 


MOUNT FORAKER 


BOUT 2omiles from Me. McKinley, 
LY the highest mountain in North 
America, there towers another moun- 


thin believes! to be only a few hundred. 


feet lower. [twas first seen by Capt.. 


Joseph S. Herron, U- Cavalry, ie 
the summer of 1599, zo by him ests 

tiated te be about 20,0co feet high, or 
464 feet less than the measured height of 
Mt. McKinley, Captain Herron named 
the mountain Mi. Foraker, in honor of 
the distinguished Senator from Ohio 
who had nominated William McK itley 
at cach convention that made him the 
Republican econtidate for President. 
Herron reports that Mt. Foraker be- 


longs to the same tape os: M t. McRin- 


ley, He wmadea sketch of it, showing 
its relative position to Mt. McKinley 
indtherange. The sketch ts published 
in his report. For-scyeral months he 
was within sight of the two mountains, 
and was thus able to mike agoced study 
af then both. 

Captain Herron had been charged by 
the War Department with the task of 
finding an all-American route to the 
Yukon from Cook Inlet to Fort Gibbon. 
He started from Cook Inlet June g, 1499, 
and spent six touths on the journey of 


SOLE Soo males. He proceeded slowly, 


sirveyving aid mapping the oouitry very 
carefully as he odyanced, His repurt, 
handsomely illustrated [rom photo 
grape, has recently been poltienes by 
the Wat Department (Adjutant (Gen- 
eral's Cthoe, Bulletin ar. 


ROCKY MOUNTAIN COAL-FIELDS: 


Ps Muar the enst base of the. Rocky 
C% Mountains there extends a belt, 
f,oon niles long, from the Canncliat 
boundary through Montana, W YOULL, 


‘Colorado, and New Mexico, io 


cent of which are coal-fields. A sim 


lar thongh smaller belt stretches along 


the west hase of the range throtgh 
Wroming, Utah, Colorado, and New 
Mexico. Mr, 'L. 8. Storrs, of the U.S. 

Geological Survey, has reeently made 
& special investigation of this col areca 
and estimates that in the Rocky Monn- 
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tain region there me nearly 45,000 
square miles of unthracite. bituminous, 
and Henitie-hituntinows coal nnd 26, coo 
syuare miles of Lente. The results of 
the investigation are published in the 
twenly-secomd nnonual rmeport of the Sur- 
vey, part Il, now im press, 

Mr. Storrs believes the available coal 
of Colorade alone is thirty-four billion 
tons, The coals of Wronitig, lyiny 
lnrgely in the plains region, are of o 
lower grade than the mountain conls of 


Colorado and Montuna. THe coal-fields 


of New Mexico have been explored only 
near the railroads, and those of Utah 
but little explored, 40 that no estimate 
can be formed of the coal tesources of 
these two states, North Dhikota’s coal 
is livnitie and must be user) vere soon 
after leaving the mine, becanse it dis- 
integrates sc rapidly. There ute no 
important coal mines in South Dakota, 
No. carefol exploration, however, has 
heen tiade of the northwestern part of 
the state, where there is cial of more or 
less valtte. In Nevada coal of any 
value has heen found only atone point, 
in the Eureko district. No cual is 
mined ona lurge scale in Idaho, In 
goo, from the Rocky Motintnin coal- 
fields 13,496,594 short tons were mined, 
worth about 217,400,000, 


WORLD'S SUGAR PRODUCTION AND 
CONSUMPTION 


VERY timely bulletin has recently 

been ikued by Hon, O. P, Aus 
tin giving the present ‘stutistical poai- 
tion of stuar. Fifty years ago about 
all the supar couswimed it Europe came 
from the tropies; from the West Indies, 
Louisiana, and the South American col- 
dies in the Wester Hemisphere, and 
from Java and parts of the Rast Indies 
in the Eastern Hemisphere. Dharing 
the last half of the nmeteenth century, 
however, the stigar-producitg aren of 
the world has been alowly shifting from. 
the tropics northward to the temperate 


none, due ta the development of the 
heet-ingar industry. Practically all 
the countries of Europe ore now en- 
gaged in the production of bect sugar. 

Spain, within the Jast five yeurs, has 
developed a beet-sugar industry that 
supplies her home market ond ts: now 
seking for foreiyn outlets, Italy also 
within the last decade hos made such 
progress in producing sugar that nearly 

two-thirds of the sugar deed is produced 
within ber borders. Ln 19900 Germany 
exported! wearly ene million tond of 
sugat— 85, 7o0q: Awstria-Hiugary, 657, 
qo2 tons; France, $87,063 tons; Hel- 

pit, 300,747 tons, ail usin, 208, 
4340) toms, 

Tiwrethinds of the world's stigar stip 
ply is now prevlieced ffbin beets. [Prior 
to rsti-"92 the world’s production of 
beteet stigar had never exceeded 1 ooey,- 
ooo tons for.one venr, In thirty veors 
eet produced from beets has quin- 
tupled, aml for tqoo reached an esti- 
mated rit total of §,31o,000 tons. 
Meanwhile the stigar produced from 
cane has not quite doubled jn quantity. 
In 1871-72 the estimated production of 
CAE Stucar was ©, 549,000 tots, while m 
goo it had reached a tote] of 2,9q4,000 
THis. 


The Coast and Geodetic Survey lias 
just published achart showing the limes 
of equal magnetic declinution and af 
endl anpoal change in the [miter States 
for racer. he chatt is basal on all 
known observations to cate. 


A topographic map of Philadelphia 
and vicinity has been recently issued 
by the Gealogical Survey, The map 
shows the city arl-anburhs on the south 
and west, and connects with whether 
map, aiso just published by the Survey, 

showing the city of Chester and sur- 
country to the Delaware line, 

ye Survey hud previously imued two 
sheets of the Norristown and Germat- 
town suburbs, so that by mounting the 
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four sheets together an excellent map 
of the Philadelphia region may be 
obtained, 


Dr. George Davidson has published an 
exhaustive treatise, with map,on “The 
Trucks andl Landfalls of Bering ane 
Chirikef on the Northwest Const of 
America,” from the point of thetr sep 





aration, th latitude 4g™ ro’, longitude 


176° go’ west, to, their return to the 
sine meridian—J une-October, 1741- 


Geographic Work in the Philippines.— 
Plans dre being muiturcd for extensive 
explorations in Mindanac, Mindoro, and 
Lion. Of the two first-named islamis 
practically nothing is known except the 
coastline: “Che work will be under the 
personil chargeol Dr, David PL Barrows, 
chicf of the Bureau of Nem-Christun 
Trits, P. LC Dr, Barrows © nw in 
the Valted States, but on his return te 
Manila early in April will immediatety 
enter the field. Miniloro is about twice 
the size of the state of Delaware, Mite 
danne is larger than the state of [h- 
diana, and Luzon oearly as large as the 
state ‘of New Work. - 

Stretching from north to squth across 
Luzon on cither onast. ore parallel 
mountain tings. The low country 
between the ritiges is comparatively 
weil known, but the mountaingrds re- 
gion js-unesplored, ond hitth is known 
of the unchristianized tribes living there. 
The special object of the Brereaw of 
Non-Christian ‘Tribes is to study the 
natives of the lands who are not Chris- 
tints itil hove mot been onder Christian 
influence. 


The Wealth of Nations,—The Londen 
Darty Mfadl year book for tqo2 estimmtes 
the wealth of the United States as tiearly 
equal to the combined riches of France 
and Germany, as three times that of 
Russia, and about twenty-pwo billion 
dollars more than the wealth of Great 
Hritain, In round numbers the wealth 


‘of the United Statesis figured at S81, 


630,009,000; af Great Britain, $49, 
030,000,000: France, $48.4 90,000,000; 
Germany, $)0.260,0c00,000, and Russia, 
$12,125,000,c00. “The per cent of debt 
to wealth of these nations is estimated 
for the Waited States, 1.4 per cent; 
United Kingdom, 6 percent; Germany, 
Bt per cent; Kissin, 21.1 per cent: 
France, £2.58 per cezt. 


The ofiginal map mate fy George 
Washington in 1775 of the lands on the 
Great Kanawha River, West Virginla, 
granted to him fry tine British Craver 
ment in 1743 for his services in the 
Brackiock Expedition, is now m the pos- 
session of the Library of Congress, Mr. 
Po Lee Phillips, Chief of the Division of 
Mats ond Charts, who recently obtained 
the map for the Library, bas pliced it on 
exlubition, where it.can be seen by the 
many thousands daily visiting the Ts- 
brary, The mapis about two by five 
feet. and is entirely In the handwriting 
of Washington, The margin is filles 

with notes, also in Washington's hant- 


writing, describing the boundary marks 


set by Washington and different featires 
of the tract. 





“The Journal of School Geography,” 
so sucecestully directed! for many vears 
by Richanl E. Dodge, Professor of Ge- 
ography in Columbia University, and 
“The American Bureau of Geography," 
of which Badward M. Lehnerts, Pro- 
fessir of Geography in the State Nor- 
inal School of Minnesota, wae the able 
editor, have joined forces, and will here- 
nfter he issued axane publication, The 
tithe of the new magazine is ** The Jour- 
nalof Geography.” It is planned “to 
rivet the needs of all the teachers and 
students In gengraphy.'" The journal, 


which will be instied ten times a year, 


is edited jointly by Professors Doge 
wt Lehnerts and J. Pan! Goode, Pro- 
fessor of Geography in the University 


of Peénnsvivanin. 
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The First Cre 
been repentedty ‘stated: in: the press re- 
ports. recently that the-dirst crossing of 


the isininl of Saumur by Aitericans was. 


thadeweveral weeks ogo by Major Waller, 
of the Marine Corps. <As a matter of 
fact, the ittund had been creseed several 
times previously by Atmericun officers 
atic! troops, For instance, the Military 
Toformution Divino of the War De 

Partner! Tas tow bn presdé a mip. slew. 
ing} several route sketches across Samar 
surveved by Lieut. W oS, Martin fron 
Jone ta September, toot, This pinp 
show's sisc distinct trails across the telat, 
The scete of Waller's crossing wis the 
southwestern corner of the tla. A 
dense, impenetrable forest jingle covers 
large portions of the island. The 
jungle in 410 dense that even the natives 
tre ignorant of what it hides, 
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The Mastery of the Pacific, By Anchi- 
bale KR. Colquhoun, With maps anil 
lilustrations, New Vork: The Min- 
millin Co,, 107, 

Afr. Colipylionn has written many vol- 
times. but probably none of them will 
comma) av wilespread interest ond 
attention 2s Iris Lia heest leak, * The Mas 
tery of the Pacific.’ He has visited 
the Philippines, Austraiia, aul New 
Aealweod, and also lived for considerable 
tite in Chinn tind Japan vine tn Chii- 
fornia, studying the life and peoples 
Hordering the greut ocean, tor he thas 
long behevel that in the arena of the 
Pacific “‘ will east the great striggte 
of the tw entieth century.” ‘The pres 
ent yolume gimts successfully "to. 
sent a vivid impression of the var ait 
colititties, their peoples, scenery, social 
and political life, and the parts they 
are destiner! to play in the grent draniu 
of the mastery of the Pacific." 


y of oamar,—It has. 


The Peary Arctic Club has reelected 
its haga officers for the year roo? 
Morris K. Jesup, president; H. W. 
‘Cannon, treasurer, and Herbert 1, 
Bridgman, secretary, in July the chil 
will send the [hivdnurd monthward to 
take supplies te Mr ‘Peary and probably 
to bring him back in the foll. Mr, 
Peary is now leading his fourth oonseci- 
tive campaign avainet the North Pole. 
lu Hoy & ¢ timched Fart Conger, bethinge 
the Orst to Vint Conger since General 
Greely left it in i883.) an. 1900 ‘he 
roinded the Greenland Archipelago, 
perhirs the most important of all the 

portant work he lins dotie; in 1901 
he again reached Fort Conger, but 
wivincel enly ten days berond that 
point. This: spring Fort Couper will 
aga be-his hase amd Cape Heclo his 
starting point for the Pole. 


LITERATURE 


One Fundred and thirty pages are 
devote to the United States in. the 
Pacific, f£30 pages to Great Britain in 
the Pacthe, So to the Dutch, 96 ‘to 
Jain, and 20 to Germany, Franee, 
‘Busia, and China, To Americans Mr. 


(Colguhoun'’s observations in the Phil- 


ippines are specially interesting, 

The Amenean plow “to fit the eur 
ing generation for its fnture*’ by edn 
cation of the most advanced tepe Mfr, 
Colguhoun pronounces ‘a heawtiftl 
theory and a beautiful sche, bart ut- 
fortunately it lnvilves an entire sul 
version of the laws of nature,"’ The 
Filpino ts not simple and amenable, 
but a half-civiltzed, clever, irresponsible 
child, with warped ideas. of right and 
wrong. TE unnaturally stionlated, 
he may grow wp inte Frankenstein, ”’ 

The great danger is that by a whole: 
at tines Of hilf-extis- 
enter Filipincs will te developed, who 


: 
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will be restless, discontented, aid con: 
ceited, and turn against the government 
unless provided with offices, The Fili- 
Pino loves the abstract—the theoretical 
side of learning : he will talk fluently 
about the principles of indivieliual rights, 
but what these rights are ju practice ne 
does tot know, aud if they were given 
to him he would nat recogmixe then. 
There are many opening. for capital 
in the Philipmites, but very few for the 
individual without money, “This és 
titi man's country ; no place for the 
indivi cal li ywer—the climate and cust 
of living preclude that—and itis to be 
haped that the gavernticnt will te able 
to prevent the infltix of A lore tum ber 
of unemployed, Alremiy mean whites 
are abundant and on the iicrease,"' 
Everything considered, the Americans 
have begun well. Judge Taft Mepis 
golden opinions from evety side," 
“is peculiarly the stamp of mon to ial 
successinliy with the Philippine” 


Irtigation in the United States. By 
‘rxlerick Haynes Newell, Hviraslic 
Engineer and ‘Chief of the Division of 
Hydrography of the U. 5. Geological 

Survey, ete. With many illustra. 

tions and maps. New York: ‘T. Y. 

Crwell & Co,, 1907 $2.00, 

Mr. Newell, the clief dl the Infigae 
tion Division of the 7. 5 Geological 
Survey antl the foremest authority on 
all matters Teloting to trrigation an thes 
country, portrays in this hauak the com- 

ons contronting man in the arid 
regiot, the character of the Inutida, the 
rainfall, and the avnilahle water spply. 
He (lescribes the methods of stream 
mensrement, the construction of ‘irri- 
gation works, the application of water 
to land, the Gocurrence of imdergronnd 

ilies of water, and the methods of 
raising it. Irrigation laws and the 
practice in differetit states reset forth 
Clearly and simply. The work closes 
with descriptions of the tutes in the 
uri! and semi-arid regions  Ttisa clear, 
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simple, aml full presentation of the sub- 
fect addressed to the general public, to 
settlers ail intending s<ettlers in our 
ari regions rmuthér thon to technical 
St pPeTis. 

One-third of the area of our countre 
is fepemlent upon artificial watcring 
for stioctes in agriculture, With «wise 
applications of the availible water, miuntiy 
millions of pepple cas fined homes therein, 
Withont water it is well-nigh Valueles 
fir hope-mulcing, 

The theme of the book is the aphorism 
that‘in the antl reyion it 4 water, not 
land, that creates volbes, Of the arid 
revion only about one per cent ic now 
ttilieed through irrigation. It Is: euti- 
mated that there ts sufficient water to 
recliim ten times that anoint, if prop 
erly apolied. Tand is abundant, water 
is scarce and precious. At present, 
nearly all the water that'can be applied! 
to tomd ot sminll expense tos beet 
utilized, Puture works of reclamation 
mst be upon a large scale, and can beet 
he done by the National Government, 
Under the plan, whieh ts now before 
Congress, It is proposed tht the Goy- 
eniment caétruct the works and sell 
the water and lunds to settlers at cee, 

The incrense in dur arable tirea atid 
cotisequent increase in our agricultural 
popniation, resulting from a complete 
utilization of our water supply, will 
bent aml strengthen ourwhole people, 
east as well as west, for the prosperity 
of one section increases the prosperity 
of all. 

The illustrations merit special tnen- 
tion. The half-tones are admirnhly 
selevted and well reproduced. The taps 


and dingrams are simple and wet winder: 
fully effective. 


Scotland. Historic and Rouiantic. Be 
Maric Hornor Lansdale, Whostrated. 
3 vols, Philadelphia 5 Henry a iss 
Coates & Co.. feo. 
The test part of these volutes is the 
nniisually fine iustrations. The text 
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isTandom, disconnected, and incomplete, 
The reader would infer from the de- 


‘scription that the chief interest of the 


great castics and palaces is that the 
Earl So -itd-So of the Bishop So-and-So 
ws imprisoned, tortured, or beheaded 
in suct-and-such a building. What 


they fought afhid del for & tstally left 


to the reader to supply. Those who 
visit Scotland merely to see the historic 
fortresses and hiesr the grewsame tales 
which cling to each should! take these 
volumes with them. 


Wonderland, 1902, By Olin D. Wheeler. 
ilnstrated. Published by Charles E. 
Fee, Northern Pacific Railway, St. 
Fan. 

This Landéone litth heck of 1060 
pages describes that part of the-north- 
weat which is tributary to the Northern 
Pacific Railway. The Jeading chapter 
tells the story of smining in Montana 
from the early, sixties to the present ; 
there ore alse chapters on the Northern 
Cheyenne [nidians, the VYellowstote 
Pork, and the Puget Sound conntry. 
Several humdred beautiful pictures are 
artistically arranged ii the text. The 

miblisher annonces that the book will 
he sent to ay address pan receipt of 

Six cents, the cost of postage, 


The Scenery of England. Hy the Right 
Honorable Lord Avebury (Sir John 





Lubbock). With Mustrations. New 
York ond London: The Maurctnillan 
Ga. igor, $2.50 


The author doe not attempt to de-. 


scrilt: the scettery of England, bnt 
futher to expla whervin the rivers and 
hilis, the moots and fens, and the great 
cliffs of the coast Have had their origin. 

Tn other words, he does not directly tell 
what the ciuntry is, but how it has be- 
come whot it 14. The | ike is thus, in 
ih certhin sense, a ic history of 
England. It is Ww: Lord Ave- 
bury's terse anc hatsoney style. atid ts ar 
exceedingly valuuhle work. 


Some of 
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the chapter headings are *' Geology," 


“The Coast,"" "The Origin of Moun- 


tiits,”' * Voleanoes,'’ "* The History of 
a ‘River, " “Influence of Rocks. upon 
Sernery,"" and “Downs, Wolds, Fens, 
Moors, an? Commens.'' Rarely has 
any book of this character contained 
such graphic und real illnstritions of 
the results amd working of the differest 
forces af tature. 





Touring Alaska and the Yellowsto 
Br Charles M. Taylor; Jr. W ith iTins- 
tritions, Philadelptria - 
Jacobs ami Company. 


Mr. Taylor describes: merely the or: 
dinury tourist's trip by the Canadian 
Pacife rowd from: the east to Settle; 
thence by the steamer Garren to south- 
easter: Alaska, and by rail from Skag- 
way to White Horse, on the Yule, 
The returm journey was made hy the 

Northern Pucifie road, stopping a few 
dais in the Yellowstone Park, The 


George W. 


bnak is written inn bright, interesting 


manner, and the numerous illustrations 
are well selected and excellently repro- 
divert, 


China and the Allies; By A. Hetry 
Savage Landotr. Two volume, TL 
lustrated. New York ; Charles Scrib- 
ners Sons, ror. 

The story of the Hoxer upriimgs and 
at the massicres atid horrors of the 
months that followed are praphically 
told. It mokes rather superficial read: 
ing, however, and beyond mnch excite 
ment the render gains littl. The vol- 
umes are very handsomely ilostrated., 


Eastern Peru and Bolivia (H.W. Hill 
Publisting Company, Seattle) is the 
title of un interesting Htth book of so 
pages, giving some of the experiences 
in that conntry of William’ C. Ogle, o 
Yankee engineer who has prospected 
and workeil gold mines all the way from 
Alaska to Bolivia. 
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PROCEEDINGS 
MEETINGA OF THE SOCreTY : 


March7, {902 P resident Gratucn Hell inthe. 


chair, The proceeds of Une Inst iimctinyg 
werenedd by Secretary Henry andl approved 
aes The Petroleum fesources of the Untterd 
Stutes ' was the sildpect of on bisfrbcas ley Dre. 
C. Willied Haves andl of the chiernnenicnnd atk 
ing. Tn. Hayes briefly expluinedd the en 
sition of the hydrocarbons anv culling tne 
sever thesrios ad the formation of petrolesamn— 
the organic theory, the inunganic hypotlwsia, 
and the theory that. petrodenmy ia formed by 
lnorgunic wehatnnices acting on vuntc mul. 
stinces. Petrolewm in Pemtiavean tw be Fepgeell 
in sandstone Which looks po massive that ot 
fire. siicht it woul agen te be solid; in Ohio 
it de food in the Trenton delomibes, and in 
Texas in porqus and vesicular rocks The 
af the formationn eae pectrolenm varics 
front Ailurian in Chic ant Oa chorifenia in 
Petey lrutia to Neacer in Califuenin 

7e gre no sirface inieatiois to indicate 
Where petroleum: existe. Certain characteris- 
thes of rocks, hinwever, nist be present, The 
rocks mint Le porous, they must have pian 
cover (4 #., mit he overlain tev at oye 
evs stratum), and thee mat be flexed, 
pealogiat con tefl with certainty where all wil 
rot Tue found: Ie can alse tellwhere it may be 
found, but he exrniot tell dedinitely where it 
wilh tu formed, 

De. Haves collet attention to the pecutiartiy 

the land at. Weaument, Teast AD wel 

cisilled in the topiof a ahaeps chore riell all, laa 
any holes driilod in the aide of the come yield 
fool AS on invtaince of the reat pressire af 
the oll st Beaumont, Dr. Haves ted one well 
where, at a depth of t,700, fret, the pressure 
wan from foo to Soo pouriis to the square inch. 
He nla calle! abterttinm to ther arickenperesicl Lose 
of of] axa fuel in some manufattories in the 
Sith, where tt was found that one man could 
die the work of pearly fifty iu the fornace- 
TUM. 

The ontpot of petroleum has more than 
duniied for the Umitel States in the last dv 
veare, fn (ASo the output was 26, 25h, 23 leu 
res, and in tigen tt react ed the enoreous total 
el 4. sob borreis. Cert bly inore than 
at the petrolewns produced conics from the 

salactiian field and abowt ome-tdind from 

ae roves wishtl expeciall to 
pr Hayes fc efn- 
Hhusirve the fact that the supply of ot] wan nat 
sa bat limited, that untess the 
enka ee arnt was checked there would 
an exhaustion of petroleni at mo distant 





day,  Whon goswas disnovered thesuppl rine 
creat vw be untleitedl, but already the tae: 
ua fitkis of tHe cnunies lave been prac. 
F extovsted. At leawt 1,c00.co barrels 
Mt wil ‘have been wasted in ote veur wt Reat- 
giont, Such wastefal extravajance ought to 
be corrected Hf the pairks 
At the couchiaion of Hayes’ vory inter: 
estitng alilress: Preaidunt Bill called forrettuarks, 
Prof. ALS) Henry mentioned the practice, 
commen it cortkin parts had oe ‘ential. 


varia, aml New York, af 7 apap baba 
welle uf intervals, wrhtcht Lk ac qe profitable 
Wusiness when the price of ci ih. fe 


directed uttention to the fact ‘that iy ca 

ane Hoes net imiicate that al de te he Ciel 

a Be Savin, 

‘Geode inquired nan to tie pelithve 

tice ana Aine ve oil foucwl ts the cliflerert 
Lie 

wy Afuyes remurlees) Hist, foe price deperles| 
peer, What writ enild: pet for it. Beaument 
oil sells for fren 1 to 25 conte a barrel on the 
finll: Peuusylyunia ts Worth oo cents o barrel, 
California 42 ceshea a hearted, anv Temas tis cetits 
a turre!, or 75 cents if coal in the reedgets Lier 
head ti aclling for £3:50-m tren, 

Mier Presidcat s etsee caller attintiet tu 
the fart that yiMn ions are richer asad 
ol) formations poorer in hydrocarbons: in- 
atancingr mrsh gos ean illustration of fos 
teanporary onuin of the eubstunees, lr. Met 


ale etutod thet the dome strocture voted it, 


Texas aid elewwhere is not food in Califor. 
ia, ated ineptireel what was the mole of the 
ipsa Prot of the olin Catiformia 


Or. ave, replying wo the question as tu 
whether any of] hod been discovers! in the 
Woet [nies of the Philippines, said that =mall 
qumetities of a very prime c@l hil been found 
in Santa Chora, Cuba The peculiar fuet of 
thin of] was that it waa weoctanedl with sock of 
imeois origin. So far an he wae aware, there 
was ne further dewebopet fell elsewhere in 


the West Todies, Tiere wae said to be some: 


ol: in the Philippines The Ayy hign oil 
field) i4 the largest in the world, in extent 
greathy exceeding the Russian folds at Boku. 
Dr David Po Barrows mentioned the fact 
that in the Par Host oil from Sumatra te ex-. 
tonsively use, ard there was alee of] mm Java, 
Prat CC. Geargenin inquired nn ib the 
cee of refining petrolome;,: 
die Haver peoliel that he had wot inves 
tigated the mefinitig process sufficiently to 
mctaeier britmaeti/ f competent th speak on thet 


yb GE. AL Gilhert believed that the spoaker 
hia! Pines iid be weigit to lhesuorwenic Bary 
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ae to the formation of petroleam 


igs ce sammetaee Sata fu wa he 


cee munat: 
exist in camblied an Fix sty Hoe ores 
They thay exiet in combined form, bot woe 
iene ade tho bastaice Mer. Gellert alee ollenber! 
te» the. yercpecdioy cesta! aad mieitry ot) fox lusieige 
distin rool-becleof milwaye aol in the streets 
in scitthorn Callfarnia 

Pity Presider referred! to wome afl fells in 
Califormia which were beneath the morface of 
the water, The w elle ate dled ec ecm, bistunce 
the shore, Or. Bell oles allied to wo 
iatithbor af hie in Cape lireton, Nova Scotia, 
who. ditial an artesian wel] anil obviated ‘i 








atrial quantity of refer! il!) At ote _ 


Qiere was great excitement in Nova Scotia 


over thn eapposed existence of much petro peteiierns 


there. brut i. tirtied cut that there wae no 
eal), etoept te sone rare bine. 


LicTURGS : 


‘March 12.—Vice- Presitent Mofiee in the 
thair Afternoin cotrer. 

tof. RB. FP. Fenollosa, of the Criversity of 
Tokio, gaye an illustrated achiress om ‘* Prob- 
fet Of the Pocific—iajen,”’ which will be 
published titer. 

March 14.—Preeblont Grahum Well tn the 
chair 

De. Charles HH. Townsend, 1. 5. Fish Com- 
ttrinklon, eaves alt (inatratedl nilitiies on eed 
Hittenms." 


March 19.— President Geahatn Dell in the 
chair | Afternoon comer 

aged Heury Spar aa Lilowil ganee oon wires 

+ Peolilens of the Pacific—New Fenlareel,"* 
which will te snalitiutyed luler 


ANNOUNCEMENTS 
ANNTAL HXCURSILN ; 
The Atinnal Tcorsion of the Nathonal Ged- 
phic Society will this year be tu Se ira 
Picmuviranih, on Saturiay, Alay 35. Bye 
ATTA! et webapp Pennaylania Railroad, 
rey reuurl tit ‘4 fret if epee Lis 
retteeburg w cnat 25, provided soy mem. 
esd vi friews join the excersiom, (The 
regular comic trip thelee is £5. Gu, ) 
ye aNowin ie tiuy carry with the oF 
bey ud d re for w piexterate em, 
on the Annual Excursion, seiabah- 
hag ate enor Wiawint, Mr F ¥. ao 








a west that al 
sei ee dag fies put i the excur: 
siort, cr wie Kuwe.f to rode Ore 

th, ah = 


party elvcimli) wisi thei el 
of titkets they desire, to the Secretary of 


Tut Narionatn Geocrarnic MaGazine 


the Society ae seo 23 









| 1 ae panes the special 


fewer: wach ‘an, tho tate: of Hhepartune 
of the traim, ote, will beamiuunoced tater. An 
interesting p Of aulbtresees, te he privet 





iN Waitangi 


ALESTINGS OF THER SocTeTyY * 


April 4.—Work of the |inread of 1 
Development. Cryanization, are dice 
ef thie Tureau a! Porewtey, Giffonl Miehet. 
Civisden of Forest Muti it) Porpet 
hi Plane; Scope < Wark, i. W. 


The Arkaness Truct; 4A Specifle Waork- 
oar Produlerpe inate. F- FR. tlm 
wien 

Priviehun of Porest [avestivution » Seep 
of Work: Notable Tovestigations, Con, 
Sruilworth, 

coe of Tree, Manting: Seo 

Work : Tree Plinting, Win: 1. Hall. 


Acres poe memas af Teeen it readies 
H el recent, Hyitregraphir 


"Entroduetiey Eemourks, F, H. Newell, 
‘Work in Anzona, Arthur P. Javia, 
Wark in Colarad, C Fite, 
Work it Montana, Cerus C Thine, 


Apel a “Problems of the Dwerie—The 


Commenst of the Great Ocean,” “Alon, 0) PY 
An=ztin, 


April 9.°—"'[rotleomea of the Pucifii—The 
Creat Oceania Worl) Growth" Vice Fresi- 
dent Metice, Lt. fh: 


an ij," Explorations in Atrtarciiea*t 
Rorchgeevink: 
Tamas ur Northem Rockica.” Role 
ert HL Chapman. 
President Graham Well he pointed the 
billbeliie eomenfiioeno tha Suesety : 


 Teeheical Meeliags,—Uichard 1, Goode, 
W. Liitiehales, [aoe Winston, 


a ave! Harari, = Heory Ps Whit, Bev. 
Coville, Rayuiond! A Mentyans, 


Cathe Tessier, fmt pe. ta 


of 


HENRY ROMEIKE'S 
BUREAU OF PRESS CUTTINGS 


110 Fifth “Avenue, New York 


Reals every paper of importance published in the United States, 
ahd through its European agencies in London, Paris, Berlin und Vienna 
every paper of importance published in Europe and the British 
Colonies, One stibseription on any given subject will bring notices 
from the United States, and if desired also from the a a papers. 





WRITE FOR TERMS 


Ezz 4 SE ee 


FOREST 
NEIGHBORS 








By W. D, HULBERT - 
Line i 
Ears ond sw tts dea ge wn ghaeeegreg he « Amerien'? Sauer Nex Series 23, a 
Ready teeth. Frey $1.59 007 See eee Cee. Grand Eeatess 
iain, See York's Sie 
Fear Tyne i Noahiahes Ee canher 
rw hy ot ie ee mel phe | 
ee aa 














SPECIAL MAPS PUBLISHED BY THE 
NATIONAL GE! OGRAPH 





Mari of the Pill bees (§ Feet 2 ‘Hivhes x 5 feet). 

Map.of South Africa (#6 «33 inched), 

Map of Nonhtatetn Chise (46 = sf iuechés). 

Map af the Cllirse Bw sofhty, acai! chow sai ucMlawied ucies Eallway (482 =74 inches}, 
Map of Alunky (29m 24° relic 

Twelve Map to the Alisha Reciidery Dian 

Chart of the Woekd on Mercalue 5 taatection. ‘Gas Fz jntches), 

Map of Cnba ioh x 7 inches) 

Twentveire Vull-page Chatin. aluiwing stun) bagk cand, cuptiids of miather forgcintiny: 


BY MAIL FOR 2 CENTS EACH 


OCEAN TO OCEAN 
| By LimuTENANT J. VW, GQ, Waceen, U.S. MN. 
eae, iets Beatin ace etal White? woadarted the sarees a 
[neem ie chester Bae acm ppc, c it 
in tty A dateotinn ba the saualees ef eotesTini wr! bistespa (oe) Lek Ube ponder = cite. 
Re ar intocma tien ot metal ag sea Saet wf the hot, er (alt ke Charles: Beleer and If iay- 
le 2 graphite he sealant WLM eeber trig 


Reamcefote ipealice is faeiadded fas of the Wullkees & 


With ig full-page plates amd g maps, same, ingerrd, Sr a3 wel. 
ALSO, NEW EDITION’ 
NOTES ON THE NICARAGUAN CANAL 
By HENRY |. SHELDON, 
ae cee en i et 
iter cece beta does" th the Uhetatare of yo ibe Se cobheet an 


ate T marr 
Lt in mal oor ren etyle with "Ocean bn Ora i, a 
‘Sepether they are the latest wor) ws 8 pestion af miticnal barbara. 


With a full-page Uinwretions and g mops, semen, fete red, Bi.23- 


Published by A.C. McCLurRG & Co., Chicago 


Or! Department of Office Furniture b equipped ‘with 

—/ everything: requisite to the psig do a modem 
office, a bank, a committees room, etc. Complete as- 

tortments and eee and best rans ol Office Rgesitury. 


We are the vescen Agents for the Gunn Sectional 
Book Cases and Fillng Devicex 





Prot & UETSEU ER, MUINTERS, WASHINGTON, DB. C. 


